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Mr. Mordey. • Mr. W. M. MORDEY : I should Kke to congratulate the authors
on the feature of the large open scale of this instrument at a
particular part of the scale. I think that a most important
feature in inspectional instruments. I should like to see
instruments for, say, 100-volt circuits with the whole of the
scale occupied by the range from 95 to 105. Most of us have
repeatedly tried to get instruments that had that feature,
but not with much success. Instrument makers, as a rule,
have directed their energies to getting proportionality in scales.
This is very useful in some cases when you have got i t ;
but it is a very much more important thing when working,
for example, with a fixed or only slightly varying E.M.F., as one
generally is, to have a very large open scale. By the use of a
lens or telescope one could get quite as good a reading on
that instrument, apparently, as with, I suppose, a much more
expensive reflecting instrument, with all its inconvenience of
lamp and scale, and so on. The instrument before us is a
permanent magnetic instrument, and only suitable for direct
currents; but we should like to have the same features in
alternating-current instruments—that is, in voltmeters for the
lower pressures, and in ammeters. I hope that the authors will
pursue their labours further, and in that direction. I must also
congratulate the authors on the conducting screen. I think I
was perhaps the first to draw Professor Ayrton's attention to the
necessity for something of the sort, or, rather, to the effects that it
appears to prevent. I remember he kindly asked me a few years
ago, when the first Ayrton-Mather electrostatic instrument was
made, to go to South Kensington and examine it. I did so, and
I remember that on that occasion he acknowledged that he was
unacquainted with the fact, which had only just come to my
knowledge, that a disturbance of the needle might arise from
static excitation of the glass front.

As regards the astatic quality of the instrument, this is a
matter of the very greatest importance, and one which has been
almost entirely neglected by makers of instruments intended for
ordinary switch-board use. The result of this is that one never
can depend upon getting more than an approximation to the value
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of the current or pressure. With the large currents and strong Mr Morde
fields that are now used, I feel that instrument makers will have
to adopt different methods from those now generally obtaining;
and I regard the authors' paper as an excellent example, the
bearing- of which I hope will be quickly perceived and followed.

Mr. CROMPTON : The phenomenon described by Professor Ayrton Mr.
L J J Crompton.

of the electrifying of the glass of these instruments is well known
to every switch-board man, and the way to prevent its being a
nuisance is equally well known. The remedy is to touch the
glass with the finger and so discharge it. No inconvenience has,
to my knowledge, ever arisen from these phenomena. We have
looked upon them as interesting, and as a show effect to astonish
strangers. I do not think Professor Ayrton would have got the
phenomena marked so strongly if he had not used the lamps in
front of the instrument to warm them up, and if he had not had
exceptionally warm and dry weather. I think we are indebted to
Professor Ayrton for showing us the remedy.

With regard to his other paper, I am so placed that 1 have
not been able to see the front of the instruments, and can only
therefore, speak from Professor Ayrton's description. I gather
from this description that some of the improvements he has
mentioned are not new. Professor Ayrton's refinement on Mr.
Weston's instruments—i.e., of using three moving coils—is no
doubt a very beautiful and effective device, but I should think it
has the defect of being excessively costly. This is shown by the
price that is now charged for Mr. Weston's instruments; and I
should judge from the increased number of coils that the manu-
facturing cost of the present instrument would be still higher.
As it is of importance that instruments that are used in a con-
siderable number should be produced and sold at a reasonable
cost, it has been the aim of most of us manufacturers to produce
a practically astatic instrument in a less costly manner than that
proposed by the author. At the present time the market price
of voltmeters is from £3 to £4, and I do not think it would be
possible to make the authors' instrument for anything like this
sum. For the cheaper instruments I mention, the practical
method most commonly employed is to give the instrument as
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Mr. strong a field as possible, and use very small soft iron deflecting

romp on. p-e c e g g^ these means we ensure that the instrument is affected

by external fields to such a small extent t h a t t he error is un -

noticeable, or can be allowed for. A common practice is to

provide an electric generat ing station with at least one standard

voltmeter of Sir William Thomson's electrostatic type, or of the

same character, and provide cheap voltmeters on t he switch-board

of the type t ha t I have above mentioned. These can be from

t ime to t ime compared with the standard voltmeter and the

difference noted. In this way the practical observations of the

E.M.F. of a station can be taken correctly within half a per cent.,

and this is all t ha t is required. As a constructor of these instru-

ments , I wish, to point out tha t the three coils used by Professor

Ayrton mus t necessarily make the moving parts somewhat heavy,

and so make t he ins t rument mechanically more sluggish t h a n it

would be if these parts were lighter. Wi th regard to the open

scale claimed by the author, I may say at once tha t this is no

novelty. Nearly all makers of these instruments nowadays can,

and do, make open scales to order. I t is quite t he regular th ing

to have voltmeters specified to be made and calibrated so t h a t

the needle hangs exactly vertical at the standard pressure, and

tha t the scale has an open reading of 5 volts on each side of this

standard pressure.

Mr. Mordey has said tha t he requires an equalty good instru-

ment for al ternat ing cu r ren t s ; I th ink he will find no difficulty

in get t ing this in one of the several forms of electrostatic

instruments which have recently been perfected.

In bringing forward these criticisms, I must say that , as far

as I can see, Professor Ayrton's ins t rument is certainly a good

one, and in several important respects is a decided addition to

the good voltmeters t ha t are now available.

professor Prof. AYRTON : Mr. Crompton rather implied tha t I had manu-
Ayrton.

factured a defect in the measuring instrument, and then shown

you how to get over it, and that it was rather a feat to show this

defect at all. But, as a matter of fact, this electrostatic error in

electro-magnetic instruments was originally brought to my notice

by those who had been actually troubled by it in practice. Mr.




